Abstract. Fast retrieval of time series that are similar to a given pattern in large databases is a problem which has received a lot of attention in the last decade. The high dimensionality and large size of time series databases make sequential scanning inefficient to handle the similarity search problem. Several dimensionality reduction techniques have been proposed to reduce the complexity of the similarity search. Multi-resolution techniques are methods that speed-up the similarity search problem by economizing distance computations. In this paper we revisit two of previously proposed methods and present an improved algorithm that combine the advantages of these two methods. We conduct extensive experiments that show the show the superior performance of the improved algorithm over the previously proposed techniques.
Introduction
Time series similarity search is a problem that has many applications in computer science. Similarity between two time series can be depicted using a similarity distance, which is usually costly compared with other tasks such as CPU time or even I/O time.
Formally, range query can be defined as follows: given a time series database U of size n and a query ) , ( r q , where r represents a threshold. The range query problem can be specified as retrieving all the time series U u ∈ which satisfy:
. The trivial answer to this problem that sequential scanning offers, which is based on scanning U and returning the time series that satisfy the above condition, is slow because it requires n distance computations, which can be computationally very expensive in large databases with costly distances.
Time series dimensionality reduction techniques aim at reducing this high complexity by transforming the time series into a lower dimensional space, thus decreasing query-time distance evaluations, and processing the similarity search in this reduced space.
There Time series dimensionality reduction techniques are based on predefined schemes, in that the parameters which control their performance, and which have been chosen at indexing-time, may prove to be inappropriate at query-time. Multi-resolution techniques offer more control on the parameters that determine the effectiveness and efficiency of dimensionality reduction methods. In [12] and [13] two such multiresolution techniques have been proposed. In this paper we propose an improved algorithm which the advantages of the two previously proposed techniques in terms of performance and autonomy.
The work presented in this paper is organized as follows: in section 2 we present related work and background. In section 3 of this paper we introduce the improved algorithm and we evaluate its performance in section 4. In section 5 we give concluding remarks.
Related Work and Background

Similarity Distances
Let D be a set of objects. A function
, is called a distance metric if the following holds:
Dimensionality Reduction Techniques
There are several dimensionality techniques in the literature, we present in the following two of them PAA reduces the dimensionality of a time series from n in the original space to N in the reduced space by segmenting the time series into equal-sized frames and representing each segment by the mean of the data points that lie within that frame.
